Abstract
Critically ill patients are routinely provided analgesia and sedation to prevent pain and anxiety, permit invasive procedures, reduce stress and oxygen consumption, improve synchrony with mechanical ventilation (MV) and also to facilitate nursing care. [8] [9] [10] [11] [12] Lower oxygen demand of mechanically ventilated patients is associated with successful ventilator weaning. The early weaning of MV can reduce the risk of complications of MV, e.g. ventilator-associated pneumonia. As a result, it shortens the ICU length of stay (ICU LOS). In short, the use of analgesia and sedation can be considered to improve the quality of life of mechanically ventilated patients in their hospitalization. [1, 7] On the other hand, over-sedation is associated with worse clinical outcomes, including longer time on MV, prolonged ICU LOS, increased risk of pneumonia and sepsis, increased brain dysfunction (delirium and coma), and increased mortality and costs. [13] An important part of nursing care in the ICU is providing proper sedation for patients receiving MV and providing patient's comfort without coma. [14] Sedation and pain relief require not only interdisciplinary assessment and decision-making, but also independent assessment and decision-making by (CCNs). The CCNs play a key role in assessing patients' need of sedation, as well as determining the dosage and frequency in titrating analgesia and sedatives within prescribed limits which presents a significant challenge to them. [1, 10, 14] Furthermore, the use of non-pharmacological interventions (relaxation, comfortable rest in bed, removal of noise, repeated information in short form, the presence of significant others, light, music and mobilization) are essential for patient's safety and comfort, and therefore constitute a major part of the CCNs' work. Since analgesics and sedatives in ICUs are drugs with potentially serious side effects, nurses bear a large responsibility in maintaining and developing the quality of pain treatment and sedation. [8] Unfortunately, studies have indicated that nurses underestimate pain and the level of sedation and they do not assess pain and sedation levels in critically ill patients by routine methods. [5, 7, 10] Sedatives and analgesics are formally prescribed by physicians and administered by nurses, often with a wide margin of discretion in dose and without explicit understanding of the target level of sedation. [15] Sedation of critically ill patients is challenging, and current literature and guidelines have contributed to a significant shift in strategies for these patients. Critically ill patients have unique metabolic demands, and patient-specific factors such as organ dysfunction and age must be considered when creating patient-centered sedation plans. [16] Various strategies have been proposed to improve sedation management of critically ill patients: sedation assessment instruments; sedation guidelines, algorithms or protocols to guide assessment and therapy; implementation of daily sedation interruptions; targeting minimal levels of sedation and regular assessment of sedation and analgesia requirements. Also, analgo-sedation is a prevailing sedation strategy that focuses first on the relief of pain and is associated with improved patient outcomes. [6, 12, 17] The importance of balanced sedation and pain treatment in ICUs is evident, but regimes and use of medication differ widely and require improvement. [18] [19] [20] [21] Patients receiving MV is an area of healthcare that warrants investigation due to the opportunity to improve both clinical outcomes and the economic costs of care. Despite all the available evidence, best sedation practices are still heterogeneous and insufficiently implemented worldwide. It is imperative to address the obvious gap between research and practice. More data are needed to help in establishing the evidence based nursing practices and providing the best care to mechanically ventilated patients. [22] Previous studies have focused on the use of various sedative and analgesic medications and regimes. What has not been explored is the process by which CCNs and physicians assess patients' sedation needs and work together toward a defined level of sedation and pain for the ICU patient. [18] The judicious and appropriate use of sedative medications is an essential goal of providing safe and effective sedation nursing management for mechanically ventilated patients. One method of achieving this goal is the use of evidence based clinical practice guidelines which incorporate sedation scales for the maintenance of analgesia and sedation in ICU patients. [11] Clinical practice guidelines (CPGs) are systematically developed statements designed to assist practitioner and patient decisions about appropriate healthcare for specific clinical circumstances. Unlike protocols, policies, clinical pathways and standards of care, CPGs are designed to assist decision making rather than prescribe, mandate or give authority for an aspect of care or procedure. The Institute of Medicine in the USA has suggested that the use of the term 'guideline' should be restricted to systematically developed advisory statements which have been created according to validated methodologies. In addition, valid evidence based CPGs should integrate the expertise of a multidisciplinary group of clinicians and the best available research evidence, to make recommendations that support clinical decision-making. [11, 23] 
Significance of the Study
In the local study setting, there are no standardized sedation guidelines or protocols being used in the ICU. The management of sedation therapy often differs among ICU physicians. There are also different preferences of the physicians regarding to the types of sedatives or analgesics used. It is documented that standardized analgo-sedation practices (including sedation protocols, algorithms and guidelines) can improve the patients' clinical outcomes. [1, 8, 9, [11] [12] [13] 15, 17] Beside its benefits on patients' clinical outcomes, it can also facilitate decision More importantly, the use of analgo-sedation guidelines is not only advantageous for the critically ill patients, it would also be beneficial for the unit and the hospital in terms of cost saving. It is well known that MV is a high-cost intervention. The use of effective analgo-sedation guidelines is expected to reduce the dosage of sedatives/analgesics and the complications among mechanically ventilated patients. Consequently, it reduces the total costs of health care. [1] Although numerous researches have been conducted to explore the clinical benefits of nurse managedanalgo-sedation protocol/guidelines, none of them was conducted in Egypt. The study by Brook et al. (1999) [24] and Elliott (2005) [11] were conducted in North America and Australia. There are major cultural differences between CCNs practices in North America, Australia and Egypt, e.g. legal requirements for the prescription of medications, the model of care and undergraduate nursing education are all different. Having considered the possible serious consequences of inappropriate sedatives/analgesics administration and inadequate Egyptian researches available in this regard, there is an urging need to develop evidence based analgo-sedation guidelines that may be used by Egyptian CCNs.
Aim of the study
The aim of the study is to develop evidence based analgo-sedation guidelines that will assist CCNs to intervene consistently with adult mechanically ventilated patients. 
II.
Subjects and Methods
Design
A methodological research design was used to achieve the aim of the current study.
Setting
The study took place in a sixteen-bed trauma adult ICU at Emergency Hospital of Mansoura University, Egypt. In this unit, the ratio of registered nurse to patient is 1:2 for mechanically ventilated patients with the additional clinical support of an internship student from faculty of nursing. The unit has four resident physicians who are on call 24 hours a day. Registered nurses perform all the nursing care for ICU patients.
Subjects
Convenience sampling technique was used for patient recruitment during the current study. Forty patients admitted to the predetermined setting were enrolled in the study. The inclusion criteria were as follows: male and female patients older than 18 years; patients received invasive MV for more than 48 hour; patients had Glasgow Coma Scale (GCS) of higher than 7; and patients required intravenous sedation for more than 24 hours. Exclusion criteria included the following: a second period of MV during hospitalization, admission following cardiac arrest, ICU readmission, drug abuse and short-term expected mortality.
Sample calculation method: After application of inclusion criteria, the average number of beds included 4 with an average hospital stay of 7 days i.e. 16 beds in each month. The study was conducted over a period of 3 months, so 48 beds are eligible to be included during this 3 month period. We followed up 40 beds as the others lost follow up. So the response rate is (40 out of 48) was 83.3%.
Tools for data collection:
Two tools were used to collect the necessary data of the current study.
Tool one: Analgesia/sedation assessment tool
It was combined by the researchers after reviewing the related literature [25] [26] [27] to assess, monitor and document data of the studied patients during analgesia/sedation routine nursing practices throughout the study period. It consists of three parts: Part (1): Patient's Profile: This part was developed by the researchers to collect data about patient's sociodemographics and baseline characteristics including (gender, age, diagnosis, past history, indication of MV, GCS and Acute Physiology and Chronic Health Evaluation APACHE II score). Furthermore, it includes patients clinical outcomes of analgesia/sedation routine nursing practices including; duration of MV; ICU LOS and adverse events such as (self-extubation, catheter removal, weaning failure and if the patient diagnosed as VAP).
Part (2) Richmond Agitation Sedation Scale (RASS):
This scale was adopted from Sessler et al. (2002) and used by the researchers to assess patients' sedation/agitation level. RASS is a 10-point scale with four levels for [26] RASS scoring system: Patients in a RASS range of -2 to +1 is considered lightly sedated, RASS range of -3 to -5 deeply sedated and >2 agitated. [26] Part (3) Critical-Care Pain Observation Tool (CPOT): This scale was adopted from Gelinas et al. (2008) and used by the researchers to assess patient's pain level. The CPOT consists of 4 domains: facial expression, body movement, muscle tension, and compliance with the ventilator. Each domain is scored from 0 to 2, total scores range from 0 (no pain) to 8 (most pain). [27] CPOT scoring system: Patients in a CPOT range of 1 to 3 is considered mild pain, CPOT range of 4 to 5 moderate pain and ≥ 6 sever pain. [27] Part 2 and 3 of the analgesia/sedation assessment tool were designed in a flow sheet which involves data from patient's admission till discharge. In addition the type and amount of sedatives/analgesics administered are included.
Tool two: Appraisal of Guidelines for Research and Evaluation (AGREE) II instrument
It was adopted from AGREE collaboration available at www.agreecopllaboration.org and used to evaluate the developed analgo-sedation guidelines by nursing and medical specialists. AGREE II instrument consists of 23 key items organized in six domains followed by two global rating items (Overall Assessment). Each domain is intended to capture a separate dimension of guidelines quality. [28]  Domain 1. Scope and purpose is concerned with the overall aim of the guidelines, the specific health questions, and the target population (items 1-3).  Domain 2. Stakeholder involvement focuses on the extent to which the guidelines were developed by the appropriate stakeholders and represents the views of its intended users (items 4-6).  Domain 3. Rigour of development relates to the process used to gather and synthesize the evidence, the methods to formulate the recommendations, and to update them (items 7-14).  Domain 4. Clarity of presentation deals with the language, structure, and format of the guidelines (items [15] [16] [17] .  Domain 5. Applicability pertains to the likely barriers and facilitators to implementation, strategies to improve uptake, and resource implications of applying the guidelines (items 18-21).  Domain 6. Editorial independence is concerned with the formulation of recommendations not being unduly biased with competing interests (items 22-23).  Overall assessment includes the rating of the overall quality of the guidelines and whether the guidelines would be recommended for use in practice. This contains a series of options yes recommend, yes recommend with modifications and not recommend.
Rating scale of AGREE II instrument
Each of the AGREE II items are rated on a 7-point scale (1-strongly disagree to 7-strongly agree).  Score of 1 (Strongly disagree): A score of 1 should be given when there is no information that is relevant to the AGREE II item or if the concept is very poorly reported.  Score of 7 (Strongly agree): A score of 7 should be given if the quality of reporting is exceptional and where the full criteria and considerations articulated in the User's Manual have been met.  Scores between 2 and 6: A score between 2 and 6 is assigned when the reporting of the AGREE II item does not meet the full criteria or considerations.
Validity and reliability of study tools
Content validity of the current study tools was ensured by having a panel of five experts that have experience in instrument development, critical care nursing, and the performance of sedation. The panel of experts reviewed the instrument and confirmed that the individual items included were appropriate, accurate, and representative of the content domain being evaluated within the study. The reliability and validity of RASS was acceptable in another research done by Mansouri et al. (2013) , the Pearson correlation coefficients obtained was 0.92. [29] Of the available observational pain scales, the CPOT has shown superior reliability and validity when used in nonverbal critically ill adults. The interrater reliability of CPOT was assessed by Gélinas and Johnson (2007) and found to be 0.80-0.93. [30] Also, the AGREE II tool has been tested for reliability and validity, and is applicable to a wide variety of health professionals. [31] 
Pilot study
A pilot study was conducted after the development of the study tools and before starting data collection on 10% of the study sample who were excluded from the total sample. The aim of the pilot study was to determine the clarity and applicability of the designed tools and accordingly necessary modifications were done. [32] on three phases as demonstrated in figure 1. 

For each patient, socio-demographics and baseline clinical data were collected on admission and documented by the researchers in tool one part (1) . Then registration of patients' pain level using (CPOT) and sedation level using (RASS) was conducted every 4 hours (Part 2 & 3 of tool one). Sedative and analgesic dosages (intravenous infusion or bolus) and reasons for administration were documented daily by the researchers.
The studied patients were observed daily for the appearance of any adverse event (self-extubation, catheter removal, weaning failure and if the patient diagnosed as VAP) using part (1) of tool one. Unscheduled selfextubation was defined as the extubation or decannulation of a tracheostomy which was unplanned and facilitated by the patient. Also, the incidence of adverse event is defined by the proportion of patients who developed at least one adverse event during his/her ICU stay.
Patient's secondary clinical outcomes were obtained by using measurable indicators such as duration of MV and ICU LOS. These data were also recorded in part (1) of tool one. The duration of MV in days was defined as the initial time when the mechanical ventilator was applied until the ventilator is discontinued. The ICU LOS in days was calculated by determining the date and time of ICU admission and the date and time of transfer out of the ICU or death, and summing the total number of days.
Phase Two: Analgo-sedation guidelines development
The intended analgo-sedation guidelines were developed according to the criteria of the Scottish Intercollegiate Guidelines Network (SIGN). [32] The steps of guidelines development were as following:
Determination of needs and scope of the guidelines
The need and scope of the current analgo-sedation guidelines were ascertained through the identification of patients' outcomes of routine analgesia/sedation practices provided by CCNs in the study setting which obtained from phase one. Also the need for these guidelines was obtained from the recommendations of the national researches on sedation practices which conducted in Egypt. [33, 34] The observation phase of the current study provide some insight into nursing sedation management as well as a brief overview of the unit characteristics and resources that helped in the guidelines development. It was observed that there was no explicit analgosedation protocols/guidelines used in the intended ICU. Analgesia/sedation practices were carried out in an empirical manner, differing according to physician preference and driven by the availability of medical staff.
Establishment of a multidisciplinary working group
In addition to the researchers, five academic experts in critical care nursing; critical care medicine, and development of evidence-based guidelines were convened to review the process of guidelines development and its primary drafts. 
Defining the purpose and the target audience for the guidelines
As a reflection of the multidisciplinary nature of the sedation practice the guidelines were aimed at both medical and nursing staff. The aim was to standardize the team approach and keep the sedation practices patient centered.
Stating clinical search questions
Nine clinical search questions were constructed using the PICO format (P =patient, I= intervention, C= comparison, O= outcome). Concise PICO statements or questions help to target the search of the evidence. [35] See box (1).
Box1. Clinical search questions
1. How nurses and physicians manage and describe sedation for mechanically ventilated adult patients? 2. Should pain/agitation assessment be routinely performed in adult ICU patients? 3. What are the most valid and reliable pain/sedation scales in mechanically ventilated adult ICU patients? 4. Should physiological parameters (vital signs) be used to assess pain in adult ICU patients? 5. Should procedure-related pain be treated pre-emptively in adult ICU patients? 6. What types of medications should be administered for pain relief and sedation in adult ICU patients? 7. Should analgesia-first sedation (i.e., analgo-sedation) or sedative-based sedation be used in mechanically ventilated ICU patients? 8. Should sedation protocol/ algorithm be used in adult mechanically ventilated patients? 9. Should non-pharmacologic interventions be used to promote sleep and comfort in adult mechanically ventilated patients?
Searching for the evidence.
A literature search was undertaken to identify potentially relevant evidence to develop the intended evidence-based guidelines. Review of the literature was conducted from 1999 up to 2015 from eight electronic bibliographic databases: PubMed at: http://www.pubmed.gov, Science direct at: http:// www.sciencedirect.com, MEDLINE, Cochrane Database of Systematic Reviews at: http://www.cochranelibrary.com, National Guidelines Clearing house at www.guidelines.gov, Scottish Intercollegiate Guidelines Network at: www.sign.ac.uk, National Institute for Health and Clinical Excellence (NICE) at www.nice.org.uk, and Center for Review and Dissemination (CRD) at www.york.ac.uk/ins/crd/). Search parameters included published English-only manuscripts on adults (>18 yr). Studies with less than 30 patients, editorials, narrative reviews, case reports, animal or in vitro studies, and letters to the editor were excluded. The key words (sedation, analgesia, analgo-sedation, protocol, guidelines, evidence based, intensive care unit, critically ill, and mechanical ventilation) were used to search for relevant literatures.
Evaluating evidence and grading recommendations
The quality of each individual study was rated by two members of guidelines developers team using the SIGN coding system (Scottish Intercollegiate Guidelines Network, 2008). [32] The two members independently completed evaluation of evidence and grading recommendations and summarized the findings of each study and evaluated the quality of evidence. The SIGN system included three main steps to evaluate evidence and grade the guidelines recommendations, namely; study validity rating, determination level of evidence and finally the grade of recommendation.
First step: study validity rating
All primary studies addressing the relevant topic were appraised by using SIGN checklist that was appropriate to the study design, and then were individually rated for internal validity using the system that is shown in box 2. 
Second step: determination of evidence level:
The study design was assigned by numerical prefix using the system below (Box 3): Then each study was assigned to a level of evidence by using the system below (Box 4):
Box 3. Numerical prefix assigned to different study designs according to the (SIGN) System

Numerical prefix
Study designs 1
For systematic review or meta-analysis or randomized control trials (RCTs) 2 For cohort and case control studies 3
For case report series 4
For expert opinion/logical argument/common sense
Box 4. The level of evidence system according to the (SIGN) System
Level of evidence Type of Evidence 1++
High quality meta-analysis systematic reviews of randomized control trials with a very low risk of bias.
1+
Well conducted meta-analysis systematic reviews or randomized control trials with a low risk of bias.
1-
Meta-analysis, systematic reviews, or randomized control trials with a high risk of bias.
2++
High quality systemic reviewers of case-control or cohort studies with a very low risk of bias and a high probability that the relationship is causal.
2+
Well conducted case-control or cohort studies with a low risk of bias and a moderate probability that the relationship is causal.
2-
Case-control or cohort studies with a high risk of bias and a significant risk that the relationship is not causal. 3
Non-analytic studies, e.g., case reports, case series. 4
Expert opinion.
Third step: grade of recommendation
The detailed results of each study were considered in the formulation of each guidelines recommendation which was then graded using the following system (Box 5).
Box 5. Grading system of the guidelines' recommendations according to the (SIGN) System
Grade Recommendation A At least one meta-analysis, systematic review, or RCT rated as 1++. And directly applicable to the target population, or a body of evidence consisting principally of studies rated as 1+, directly applicable to the target population and demonstrating overall consistency of results B A body of evidence including studies rated as 2++, directly applicable to the target population and demonstrating overall consistency of result, or extrapolated evidence from studies rated as 1++ or 1+ C A body of evidence including studies rated as 2+, directly applicable to the target population and demonstrating overall consistency of result or extrapolated evidence from studies rated as 2++ D Evidence level 3 or 4, or extrapolated evidence from studies rated as 2+
Formulation of guidelines drafts
A draft of the intended guidelines including analgo-sedation algorithm was drawn up (See figure 2 analgosedation algorithm). The consensus of guidelines recommendations was reached using Delphi technique. The guidelines developers met three times over a period of 6-weeks. The guidelines were redrafted twice before the final agreed format was ready for piloting on the intended ICU.
Phase Three: Guidelines appraisal
The final analgo-sedation guidelines format was evaluated by 18 appraisers using AGREE II instrument (tool two) to measure its content validity and applicability. The appraisers group involved academic nursing staff members (n=7), academic medical staff members (n=3), practitioner CCNs (n=4) and practitioner physicians (n= 4) who are working in adult ICU. The academic staff members were specialists in critical care nursing, anesthesiology and who had experience in evidence-based medicine and guidelines development and evaluation. ii. Overall Assessment of analgo-sedation guidelines: Two overall assessment items required the appraisers to make a judgment as to the global quality of the guidelines. The appraisers gave an overall assessment of the guidelines from 1 (lowest) to 7 (highest) and were asked to state if they would recommend the guidelines, recommend it with modifications or not recommend it (using Tool two). Also, they were asked to provide comments to justify their rating. The appraisers did not communicate with each other during the appraisal process.
Guidelines dissemination
Prior piloting the intended guidelines, education sessions were scheduled over a two weeks period to inform nursing staff about the analgo-sedation guidelines and the process of its utilization.
Pilot study
A pilot study was conducted on five patients over a two weeks period to test the feasibility and content validity of the proposed analgo-sedation guidelines. Minor revisions were made to the guidelines in response to feedback from staff.
Administrative and ethical considerations
Permission was granted by the hospital administration and ICU director to conduct this study. Also approval was obtained from the Ethics Committee of the Faculty of Nursing, Mansoura University. All patients were assigned a code number to ensure confidentiality. The researchers consulted the patients' relatives for information about his/her opinion on patients' participation in the study and informed oral consent was obtained from them. Patients' relatives were also assured that if they did not wish to participate in the study, this would have no effect on the quality of care provided. The patients' anonymity and privacy were assured.
Statistical analysis
Data were entered and statistically analyzed using the Statistical Package for Social Sciences (SPSS) version 20. Following data entry, checking and verification processes were carried out to avoid any errors during data entry. Qualitative data were described as numbers and percentages. Quantitative data were tested for normality by Shapiro-Wilk test. The normally distributed variables were described as means (SD); while the non-normally distributed variables were described as medians (range).
III. Results
Results of the present study consist of three parts: firstly needs assessment of the studied patients; secondly guidelines' recommendations and thirdly the results of guidelines appraisal.
Part I: Results of needs assessment of the studied patients
This part of study results concerned with the studied patients' clinical outcomes of routine CCNs' practices regarding analgesia and sedation.
As shown in table 1, there were more men (65%) than women in the study sample (35%) and the mean age of the patients was 37.1±1.35 year. Seventy percent of patients were admitted post trauma and 30% were admitted for other post-operative and medical diagnoses. Sixty percent of studied patients had no history of medical problems, 30% of them had respiratory and neurological disorders and only 10% had a history of cardiovascular disorder. The reason for MV was neurological disorder in 57.5% of the studied population. The mean APACHE II score on admission was 26.57±4.9 while GCS was 9.5±2.2.
As presented in table 2 the total mean scores of Agitation Sedation Scale (RASS) for the studied patients on admission were 0.77±2.7. More than half of the patients (55%) at this time were in a combative state (RASS score +1 to +4) while on discharge, 75% of them were in sedated state (RASS score -1 to -5). Figure 3 demonstrates changes in the RASS scores over the study period. It was found that the RASS scores for studied sample were fluctuated but remained within sedated level (between -1 to -4) all over the study period. It can observed from the same figure that during fifth and sixth days, the studied patients were observed to be in restless stat (RASS = +1).
As illustrated in table 3 and figure 4, on admission time the majority of patients (52.5 %) in the studied population had moderate pain (CPOT 4-5), 25% of patient were almost pain-free (CPOT 0), 20% experienced severe pain (CPOT 6-8), and only 2.5% had mild pain (CPOT 1-3). While on discharge less than half of studied patients (47.5%) had moderate pain. It was observed that the average mean scores of Critical-Care Pain Observation Tool (CPOT) on admission were (3.55±2.28) which were slightly reduced to be (3.025±3.01) on discharge. As presented in figure 4 , pain score for the whole studied sample was remained within moderate level all over the study period.
Drugs that were used to treat pain and agitation are shown in table 4. According to the findings, the mean doses of fentanyl for control of pain were (4.12 ± 6.34 mg/day) in the studied patients. Fentanyl was the only prescribed analgesic and propofol and midazolam were the most commonly used sedatives during the study period. The results reflect high mean dose of sedatives was used to sedate the patients (520.82±614.72, 2880±960, 1778.82±5804.1 for midazolam, propofol and precedex respectively). Table 5 shows occurrence of adverse events throughout the study period. Regarding the number of unintentional device removal, 55% of studied patients removed their endotracheal tubes (ETT) at least once during their stay. About 47.5% and 40% of them had an accidental removal of urinary catheter and peripheral venous line respectively. After extubation, re-intubation occurred in 55% of the patients. The percent of tracheostomies performed while the patients were cared for in the study ICU was 27.5%. Physical restraint was performed in about 55% of studied sample. Fifty percent of the studied patients were subjected to weaning failure and 32.5% of them diagnosed as ventilator-associated pneumonia. Table 6 displays secondary outcomes throughout the study period. It was observed that the mean duration of sedation/analgesia was 5.25±2.18 days among the whole study sample. Mean duration of MV was 5.32± 2.24 days. Furthermore, mean ICU length of stay was 6.07 ± 2.58 days.
Part II: Analgo-sedation guidelines' recommendations
Pain assessment recommendations:
On the basis of one RCT study (Level of evidence 1 +) [24] , three prospective cohort studies [36] [37] [38] (Level of evidence 2++) and well-developed sedation guidelines [39] , it was concluded that pain assessment for all adult ICU patients should be performed regularly (Recommendation number 1.1 Box 6). The results of these studies revealed that regular pain assessment in adult ICU patients is associated with improved clinical outcomes. Pain assessment, especially if protocolized, has been significantly associated with a reduction in the use of analgesic/sedative medications, ICU LOS, and duration of MV.
According the results of two RCT study (Level of evidence 1+) [40, 41] , one before and after prospective study (Level of evidence 2++) [42] , and the recommendations of one analgesia/sedation guidelines [39] , it was concluded to use Behavioral Pain Scale (BPS) or the Critical-Care Pain Observation Tool (CPOT) for pain monitoring (Recommendation number 1.2 Box 6). These studies revealed that BPS and CPOT are the most valid and reliable behavioral pain scales for pain monitoring in medical, postoperative, or trauma adult ICU patients. Their regular use can lead to better pain management and improved clinical outcomes in ICU patients. In addition two descriptive studies (Level of evidence 1+) [30, 43] provide consistent evidence that the BPS and CPOT scales have good psychometric properties in terms of inter-rater reliability and discriminant validity in ICU patients.
According to three descriptive studies (Level of evidence 2++) [30, 43, 44] , and one analgesia/sedation guidelines [39] , it was recommended that vital signs should not be used alone for pain assessment in adult ICU patients. Vital signs may be used as a cue to begin further pain assessment (Recommendation number 1.3 Box 6). These descriptive studies provide inconsistent evidence of the validity of vital signs for the purpose of pain assessment in medical, postoperative, and trauma ICU patients. Even if there is a trend for vital signs to increase when critically ill patients are exposed to painful procedures, these increases are not reliable predictors of pain.
Pain management recommendations:
Based on one quasi-experimental study (Level of evidence1+) [45] and analgesia/sedation guidelines [39] , it was recommended to perform non-pharmacologic interventions and/or administer pre-procedural analgesia to alleviate pain in adult ICU patients' prior invasive and potentially painful procedures (Recommendation number 2.1 Box 6). Significantly lower pain scores were reported by patients if they received relaxation plus analgesics prior to invasive procedures. [45] On the basis of one RCT study (Level of evidence1+) [25] and one sedation and analgesia guidelines [46] , fentanyl should be given for acutely distressed patients with hemodynamic instability or renal insufficiency. (Recommendation number 2.2 Box 6). Fentanyl is the drug of choice for a rapid onset of analgesia in acutely distressed patients due to its relative lack of histamine release and greater hemodynamic stability. It has a rapid onset of action and a short duration of action from redistribution. [46] According to one RCT study (Level of evidence1+) [40] two prospective cohort study (Level of evidence 2++) [37, 42] , one retrospective cohort study (Level of evidence 2++) [47] and one sedation and analgesia guidelines [46] , morphine should be given for hemodynamically stable patients (Recommendation number 2.3 Box 6). These studies documented that morphine is a rapid-acting agent that can treat the acute distressed patients. Moreover, it lasts relatively longer so it can enhance the analgesic effect. Its use has been associated with histamine-related hemodynamic change and impaired clearance in patients with renal failure.
Sedation/agitation assessment recommendations:
On the basis of three RCT studies (Level of evidence1+) [8, 25, 40] , one prospective cohort study (Level of evidence 2++) [42] , one retrospective cohort study (Level of evidence 2++) [47] and two guidelines [39, 46] , patient's sedation level should be assess regularly (Recommendation number 3.1 Box 6). Because frequently assessing the degree of sedation or agitation may facilitate the management of sedation and so promote patient comfort and safety.
According to one inter-reliability study (Level of evidence 2++) [48] , one prospective cohort study (Level of evidence 2++) [49] and one pain and sedation guidelines [39] it was recommended to use Richmond AgitationSedation Scale (RASS) or Sedation-Agitation Scale (SAS) for sedation assessment. The results of these studies revealed that RASS and SAS are the most valid and reliable sedation assessment tools for use in critically ill patients. Both scales demonstrated a high degree of inter-rater reliability, which included ICU clinicians. Also, both scales were able to discriminate different sedation levels in various clinical situations. (Recommendation number 3.2 Box 6).
Sedation/agitation management recommendations:
On the basis of one RCT (Level of evidence 1+) [40] one prospective cohort study (Level of evidence:2++) [42] and one retrospective cohort study (Level of evidence 2++) [47] , start sedation of agitated mechanically ventilated patients only AFTER providing adequate analgesic and managing reversible physical causes (Recommendation number 4.1 Box 6). These studies reported that patients' agitation can be caused by unrelieved pain and discomfort, which could be induced by the monitoring and therapeutic devices (such as ventilator, endotracheal tube and drains).
According to four prospective cohort study (Level of evidence 2++) [8, 36, 37, 42] and three RCT studies (Level of evidence 1+) [24, 40, 41] , sedation goal should be established to keep patient purposely follows commands without agitation (RASS -2-0) rather than a deep level of sedation (Recommendation number 4.2 Box 6). They reported that promoting patients' comfort and cooperation can facilitate the synchronization and weaning of ventilator. Also, maintaining light levels of sedation in adult ICU patients is associated with improved clinical outcomes (e.g., shorter duration of MV and a shorter ICU LOS). The two RCT studies demonstrated that deeper sedation levels are associated with longer durations of MV and ICU LOS. [24, 41] On the basis of two prospective study (Level of evidence 2++) [8, 42] and one retrospective study (Level of evidence 2++) [47] , analgesic and sedative drugs selection should be based upon patient needs, drug allergies, and/or organ dysfunction (particularly renal or hepatic dysfunction) because sedations may influence the patients' vital signs (Recommendation number 4.3 Box 6).
According to two RCT studies (Level of evidence 1+) [25, 41] , one prospective study (Level of evidence 2++) [42] and one retrospective study (Level of evidence 2++) [47] , midazolam recommended to be used for rapid sedation of acutely agitated patients and for short-term use only (Recommendation number 4.4 Box 6). These studies reported that midazolam has rapid onset time; it provides a fast sedative effect for agitated patients. However it is a long-acting metabolite. The accumulation and prolonged duration of sedative effects could produce unpredictable awakening and time to extubation when infusion continues longer then 48-72 hours.
Based on the results of two RCT studies (Level of evidence 1+) [25, 41] , one prospective study (Level of evidence 2++) [42] and recommendations of two guidelines [39, 46] , propofol recommended to be used for intravenous sedation infusion (Recommendation number 4.5 Box 6). They stated that receiving propofol had statistically more predictable rapid awakening time, which was associated with a reduction in the duration of MV and length of ICU stay.
General recommendations for both pain and agitation
Sedation protocol/algorithm should be routinely used in adult ICU patients (Recommendation number 5.1 Box 6). Sedation management by protocol/algorithm has been studied and is clearly advantageous. In RCT study (Level of evidence 1+) [24] , sedation management of 321 mechanically ventilated patients according to a nurse implemented protocol was associated with significantly shorter duration of MV, decreased rate of tracheostomy, and improved ICU and hospital LOS. Also, one RCT study (Level of evidence 1+) [41] and two prospective cohort studies (Level of evidence 2++) [8, 42] which examined the introduction of a sedation protocol and algorithm on the duration of MV using before-after design. Most of studies observed a significant reduction [6] , implementing quiet time on both day and night shifts and clustering patient care activities reduce disturbances and promote sleep in adult ICU patients. Relaxation will lead to a parasympathetic response and a decrease in respiratory rate, heart rate, jaw tension, and blood pressure. Also, music can decrease heart rate, respiratory rate, myocardial oxygen demand, and anxiety scores and improve sleep. In addition, back massage is an alternative or adjunct to pharmacologic therapy in critically ill patients. [6] 3.3. Part III: Analgo-sedation guidelines appraisal Table 7 presents results of appraisers' evaluation of analgo-sedation guidelines quality according to domains' scores of AGREE II instrument. Very high scores were noted for Scope and Purpose, Stakeholder Involvement and Applicability (87.3%, 82.6% and 81.5) respectively. By contrast, the lowest domain scores were obtained by Clarity and Presentation and Editorial Independence (78.5% and 78.8%) respectively.
The domain Scope and Purpose is concerned with the overall aim of the guidelines, specific health questions and whether the target population is specifically described. The mean score of this domain was 87.3%. Most of appraisers reported that this domain was very precise in describing the aims, health questions and populations. The mean score of the domain Stakeholder Involvement was 82.6%. Most of appraisers mentioned that the involvement of appropriate stakeholders was best described in the current guidelines. The domain Applicability describes how the guidelines implementation is facilitated. This domain had relatively high score (81.5%). The current guidelines were supported with application tools as (The Critical-Care Pain Observation Tool (CPOT), Richmond Agitation Sedation Scale (RASS), analgo-sedation algorithm, and ICU analgesia and sedation order sheet). All appraisers welcomed these supportive tools and recommended its application in clinical practice. Regarding Clarity and Presentation, the appraisers differed in their opinion, mainly on easy identification of the key recommendations. The guidelines had the lowest score in this domain (78.5%). To improve the current guidelines' clarity and presentation quality, some appraisers suggested that presenting the guidelines in two versions would be of benefit: one containing a detailed description of methodology and evidence, and a simpler version with key messages only. This would allow target users to capture the key recommendations easily and improving compliance with best practice.
The domain Editorial Independence assesses whether the final recommendations were influenced by the views or interests of a funding body or whether competing interests of the guidelines authors were addressed. Some appraisers mentioned that transparency of opinion was not illustrated in the current guidelines. Table 8 illustrates appraisers' opinion of the overall quality of the developed analgo-sedation guidelines. The appraisers evaluated the overall quality of analgo-sedation guidelines using numeric scores (higher scores suggest a higher quality). The current guidelines had received scores in the higher end of the spectrum of quality among most of appraisers. Table 9 shows appraisers' recommendations for the use of analgo-sedation guidelines. The majority (71.4%) of academic nursing staff as well as two thirds (66.6%) of academic medical staff recommended the current guidelines to be used without modifications. Also, all practitioners (nurses and physicians) recommended it without modifications.
IV. Discussion
Properly used pain and sedation protocols/guidelines in the ICU, which are primarily driven by nurses, is one of the main cornerstones in the treatment of the mechanically ventilated patients. [1, 11] To accomplish the development of the intended evidence based analgo-sedation guidelines in the present study, it was necessary to explore how routine analgo-sedation practices provided by CCNs in ICU setting influenced patient's clinical outcomes. Despite the use of written sedation guidelines is strongly encouraged as a way to promote a consistent approach in sedation practices [1, 11] , it was observed that CCNs and ICU physicians in the current study did not have written sedation protocol/guidelines or sedation/pain assessment tools. Consequently these affected the patients' clinical outcomes in the intended study setting.
During the observational phase of the current study, it was found that the most common opioid to promote patient comfort was fentanyl. While propofol, midazolam were the agents most commonly used for sedation.
The results of the current study are consistent with other surveys that identified these drugs as the top of choices for both short-term and prolonged sedation. [9, 19, 20] There was no recorded use of morphine during the current study, suggesting that this opioid is not widely used in the current study setting. In contrast, an Australian-New Zealand survey performed in 2010 showed that morphine was used as the first choice for analgesia followed by fentanyl. [50] These findings may be indicative of a cultural difference regarding the approach to analgesia. The management of analgesia/sedation therapy often differs among physicians in the current ICU setting. The choice of certain sedatives or analgesics in the present study most likely were influenced by many factors, including the severity of patient's illness, the foreseeable duration of MV, physicians' preferences, and the habits and resources of each site, as shown previously. [2, 19, 20] Our findings indicate also that sedative/analgesic regimens were not adjusted probably because studied patients were not evaluated by CCNs to determine whether changes in drug dosages were necessary to maintain comfort and sedation level. Contrary, in Singapore Koh et al. (2010) [51] found that the majority (84.2%) of the mechanically ventilated patients who were sedated was monitored with sedation scales either Ramsay or Riker Sedation Scales.
There is strong evidence that intermittent bolus administration of sedatives, daily interruption of sedative infusion, or sedation according to guidelines/protocols is more advantageous than the continuous infusion of sedative drugs. [41] Unfortunately, it was observed during the current study that continuous intravenous infusion was the most frequent route of administrating sedatives and/or analgesics. Also, the practice of daily sedation interruption has not yet been implemented in the studied ICU, creating a large evidence-to-practice gap. In contrast, Koh et al. (2010) [51] reported that most patients (70.8%) had daily interruption of sedation. Although sedation guidelines recommend that sedation be started only after providing adequate analgesia [6, 39] , the patients in the present study did not receive analgesics or pain management as needed and was sometimes ignored. In addition, the titration of sedatives/analgesics in the current study was done by the ICU physicians. However, a de Wit et al. study (2008) [25] had shown that a nurse-implemented sedation protocol had resulted in improved outcomes with faster resolution of critical illness and shorter ICU and hospital stay.
The major findings of the observational phase of the current study include that the studied patients were kept in deep states of sedation most of the study period. There are several possible explanations about this. First, CCNs in the intended ICU usually preferred to have patients sedated, because this sedated state is mistakenly believed to facilitate procedures, nursing care and prevent accidental extubation. Second, there are neither validated instruments to objectively measure patient's sedation levels nor a standardized sedation protocols/guidelines being used in the study setting. This is supported by another Egyptian study done by Ali (2015) [34] who documented that more than half of the CCNs had low level of sedation practices. The researcher found that all CCNs did not use sedation protocols/guidelines or sedation scales during their sedation practices. Also, in a survey of 423 members of the American Association of Critical Care Nurses, nearly half of respondents indicated their intention to sedate all of their mechanically ventilated patients. [52] These findings suggest a widespread culture of keeping mechanically ventilated ICU patients at deep levels of sedation in order to facilitate ICU patient care activities. The results of the current study are in agreement with Payen et al. (2007) [2] who found that 41% to 57% of assessed patients were in a deep sedation state and Grap et al. (2012) [53] who observed that patients spent 80% of the time in mild/deep sedation and only 20% awake/alert. It was found during the present study that all patients experienced pain all over the study period and the pain score was remained within moderate level using CPOT. This in agreement with the study of Al Sutari et al. (2014) [54] which revealed that mechanically ventilated patients experience pain during rest as well as during routine nursing interventions. In the contrary, findings of a study conducted by Elliott et al., (2013) [55] who reported that over half the patients had no pain. It was observed during the current study that all nurses didn't use any clinically-validated pain assessment tool. The possible explanation of this that routine pain assessment may be believed by CCNs as a time-consuming process and have no visible impact on patients' outcome. This may weaken their motivation in the use of instruments to measure analgesia as a standard of practice. Also, the researchers interpret this practice due to increased nurses' work load and lack of education, supervision and cooperation between multidisciplinary health team members (nurse-physician). This supported by the results of Badr et al. study (2015) [56] which conducted at the ICUs of Cairo University Hospitals. They found that the majority of the CCNs (95%) had got unsatisfactory level of pain assessment practices. In the contrary, Payen et al. (2007) [2] found that 40% of studied patient sample was assessed by CCNs for pain. These differences in the pain practices may be attributed to differences in ongoing professional education received and presence of inconsistent guidelines among nurses.
During the present study there were controversial findings regarding the occurrences of adverse events including unintentional removal of ETT, urinary catheter, peripheral venous line, naso-gastric tube, central venous catheter and/or drainage tubes. The occurrences of these adverse events were high, although the studied patients were in states of sedation in the most of the study time. This can be explained by that these adverse events were detected at the time were the patients in state of agitation, as it was found that more than half of the studied patients were in a combative state (RASS score +1 to +4) during the first 48 hours of ICU admission. Similarly studies reported rates of self-extubation. [8, 36, 41] More than quarter of the studied patients were diagnosed as having ventilator-associated pneumonia; this may be due to absence of sedation assessment. This point of view is consistent with Payen et al. 2007 [2] who reported that systematic assessments of pain and sedation could possibly have impact on patients' outcome by reducing the duration of MV and the rate of nosocomial infections. Moreover during the present study, more half of patients were being restrained; all had [51] found that one third of patients being physically restrained.
The results of this observational phase offer important insights into practices for sedation and analgesia in mechanically ventilated patients in Egypt. This study reflects what is really done by CCNs in intended ICU, provided data about patients' clinical outcomes of routine sedation and analgesia practices, pointed out gaps between clinical practice and current recommendations, and served as a basis for the elaboration of intended analgo-sedation guidelines.
The findings of the observational phase of the current study are crucial and warrant a change in the way sedation/pain assessment and management is implemented in adult ICUs in Egypt. In response to these findings, it was mandatory to the authors to develop evidence based analgo-sedation guidelines that will assist CCNs to intervene consistently with adult mechanically ventilated patients.
Over the past decade, a significant number of sedation guidelines and protocols have been written and published but these guidelines were from the physicians' prospective [6, 23, 39, 46] . Overall, almost guidelines were performed poorly with respect to the nursing role. The analgesia and sedation guidelines published in 2002 by task force of the American College of Critical Care Medicine, American Society of Health-System Pharmacists, and American College of Chest Physicians [6] ; guidelines for sedation and analgesia by Shapiro et al. in 2007 [46] and guidelines for the management of pain, agitation, and delirium in 2013 [39] provided strong foundation for the present work. However, these documents did not explicitly outline how evidence was identified, interpreted, or integrated into recommendations. Guidelines of Shapiro et al. in 2007 [46] did not provide sufficient methodology describing how the guidelines were developed, especially for the searches of electronic database and rating scheme for the strength of evidence. Although these guidelines mentioned that nurses are one of their intended users, it did not directly mention what they should do, while the present guidelines identified the role of nurse clearly and directly.
The challenging and controversial nature of the subjective assessment of sedation level and requirements has probably contributed to uncertainty in developing clinical practice sedation guidelines for ICU patients. Therefore only a few guidelines exist to guide the clinician in administering sedation to ICU patients. [11] Nevertheless the use of simple guidelines based on a target sedation level has led to some impressive improvements in outcomes. [24, 36, 37] Benefits reported include reduced duration of ventilation, reduced length of stay in ICU and reduced costs. Brattebø, et al. (2004) introduced simple guidelines for the management of sedation in adult mechanically ventilated patients. Implementation strategies used in this study were successful in encouraging clinicians to use guidelines and in achieving demonstrable improvements in patient outcomes. The mean ventilator time was reduced by nearly 30%. [36] The current analgo-sedation guidelines demonstrate several strength points. Firstly, it developed by multidisciplinary panel and the panel's balance of critical care nursing, critical care medicine, university-based and clinicians. Second, the present guidelines were based on systematic review of the scientific evidence and different types of studies were included (RCTs, retrospective and prospective cohort studies, case-control, cross sectional studies and clinical guidelines). Third, guidelines' recommendations are explicitly linked to the supporting evidence and graded according to the strength of that evidence. Fourth, the current guidelines are attached with supportive tools (analgo-sedation algorithm, pain/sedation assessment tools and ICU analgesia/sedation order sheet) which will facilitate the nursing interventions. Finally, these guidelines provided a frame work for nursing decision making and patient assessment during analgesia/sedation practices.
The analgo-sedation algorithm developed during the current study is useful for busy CCNs because it is easily interpreted and does not require the user to read large amounts of text to make a clinical decision. Sedation algorithm previously studied by Brook, et al. (1999) in a North American medical ICU. By using this algorithm nurses were able to determine the type and dose of sedative and the need for continuous infusion based on sedation level assessment. The nurses were able to initiate the medication without a prescription from the medical officer. [24] Other strengths of the present guidelines include the process of its development which followed quality criteria for developing guidelines produced by Scottish Intercollegiate Guidelines Network (SIGN) [32] and National Institute for Health and Clinical Excellence (NICE). [57] These sources provided greater details on the methodology of guidelines development. These principles will remain basic to the development of valid and usable guidelines which include proper selection of guidelines' topic, form of multidisciplinary group of work, developing clinical questions, comprehensively review of literature, rating of articles, and summarizing finding. Moreover, the successful guidelines should include recommendations reviewed and critically appraised by a group of expert reviewers and intended users by using a standardized tool.
The current guidelines were evaluated by external appraisers to ensure its content validity, clarity and applicability. The advantages of using a group to evaluate the guidelines include sharing of work among group members, reduced potential for bias in the evaluation process and increased awareness of guidelines. The appraisers' evaluation of the present guidelines was based on the application of AGREE II instrument. [28] This tool is one of the few guidelines assessment tools to demonstrate validity and reliability. Furthermore, the areas covered by the AGREE II instrument are logical for anyone to consider when conducting guidelines development or evaluation. The present study showed that the guidelines quality can be relatively reliably assessed with the AGREE II instrument, as seen from its use in other study characterized by high reliability. [58] The AGREE II instrument evaluates the quality of guidelines by assessing the development methods and related properties. It is mainly concerned with how quality is maintained during the process of guidelines development. [28, 58] Although some might want to view the results from this quantitative evaluation (AGREE II instrument) as an objective measure of guidelines' quality, it is important to remember that scores are influenced by the extent to which the guidelines developers described the methods used to develop the guidelines. Rigorously developed guidelines may score poorly if the process was not well described.
Limitations of the study
Our study has limitations that should be noted. First, we did not directly measure the level of nursing compliance with the analgo-sedation guidelines. Therefore, we cannot estimate whether additional benefits could be gained by further adherence to the analgo-sedation guidelines. Second, we did not assess the impact of analgo-sedation guidelines on patients' clinical outcomes that could influence its clinical application.
V. Conclusion
Based on the findings of the present study, it can be concluded that CCNs in the intended ICU setting did not have written sedation protocol/guidelines or sedation/pain assessment tools. Unsatisfactory nursing practices were found during the observational phase of the current study regarding sedation/analgesia practices which had negative effects on patients' clinical outcomes. The studied patients were kept in deep states of sedation most of the study period. All studied patients experienced pain all over the study period. More than half of studied patients removed their ETT at least once during their stay. About 47.5% and 40% of them had an accidental removal of urinary catheter and peripheral venous line respectively. Physical restraint was performed in about 55% of studied sample. Half of the studied patients were subjected to weaning failure and 32.5% of them diagnosed as ventilator-associated pneumonia. The observational phase findings provide additional rationale for the application of standardized approach in sedation management for mechanically ventilated patients. In response to this, the authors developed evidence based analgo-sedation guidelines. The overall quality of guidelines assessed in the present study was relatively high, particularly in the domains Scope and Purpose, Stakeholder Involvement and Applicability. By contrast, lowest quality was found in the domains Clarity and Presentation. The majority of academic nursing appraisers as well as two thirds of academic medical appraisers recommended the current analgo-sedation guidelines without modifications. All practitioner appraisers also recommended it without modifications. Most of appraisers mentioned that the current guidelines are effective and could be easily implemented by nurses and they are in need for such guidelines. Furthermore, they welcomed the guidelines as a tool for evaluation of nursing performance.
VI. Recommendations
On the basis of the most important findings of the study, the following recommendations are suggested:  Implementation of analgo-sedation guidelines in clinical practice for adult mechanically ventilated patients is highly recommended.  Pain and sedation assessment using the validated scales (CPOT & RASS) should be conducted by the CCNs.  Collaborative care planning that improve communication among critical care members should be applied while dealing with patients requiring sedation for ≥ 48 hours using the developed sedation/analgesia order sheet and analgo-sedation algorithm.  The critical care managers should establish unit policy to incorporate analgo-sedation guidelines in clinical practice as a routine of unit care.  It is strongly recommended for CCNs to attain educational programs about application of analgo-sedation guidelines in their clinical area.  Development of an audit and feedback mechanism to monitor adherence to the intended guidelines and determine whether the guidelines has impacted patient clinical outcomes need to be studied further.  Studies are needed to test cost effectiveness of implementation of analgo-sedation guidelines.  The barriers to implementation of analgo-sedation guidelines need to be studied further. Figure 3 The change of the Richmond Agitation Sedation Score over the study period 
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